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ABSTRACT 

PURPOSE: To make it possible to simplify the manufacturing steps of an 
offset region in a submicron or micron order by performing the etching step 
of a gate electrode, the impurity implantation step and the re-etching step 
under the same mask. 

CONSTITUTION: After resist, photosensitive polyimide 106 and the like are 
patterned by photolithograhy, a gate electrode 107a is etched by a CDE 
method or the like so that the angle of .theta.(sub 1)=25 deg.C is formed. 
Thereafter, ions are implanted, and phosphorus is implanted by an ion 
doping method, without peeling the resist, the polyimide and the like. 
Furthermore, under the intact used state, wherein the etching is performed 
by the CDE method, this part is used as the mask in anisotropy etching by 
an RIE method without peeling the resist, the polyimide and the like. When 
the gate electrode is etched again at the taper angle of .theta.(sub 2)=87 
degrees by the RIE method, an offset region of 110 of about 600nm and an 
LDD region 109 of about 460nm can be formed. 
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[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] CttbCO+T* ^1X^^7^1/7 7^ 
■ yij3> Ca-S i) S-fc(i«fi€:fipofc-> , J3> 

(#'Jy'Ja>: poly-Si) £ffl^fcSJK h^> 
(TFT) ^X>f7f>^^tT7hU7^ 
X±KELfc«a*S8ll (TFT-LCD) tt, «S 

[ 0 0 0-4-M#te-P-o-l y-Si Sr-ffl Ufc-T F-Ttt, ~a_ 
-S i TFTJ:0 1 O^blO 0{gggS5 

Sfc*W^!.a.< , .JaiSffi.Ki.lHl»tc p o Ly - S i. T F T f 
fflUT, ig^TFT£i£I!j@&TFT£[^-g«±iC^ 
R«C»j«T"-6BI(llE!»-»a!T F T - L C D<0W$EH3S 

[0 0 0 5] poly-SiTFTte, a-SiTFT 
\Z^^mWtM^7~im y )^^W^ (TF T^O F~ 
F<DtimftXL*lV-<7Wll) #a-S iTFTi: 

[0 0 0 6] *:<ntz#>. H*£flH**PO 1 y-S i T 
F T tctt, 4 * £fllffi±lCX** IbL fc h<Offitb 

S£oT^7tC0rc56(C / >< it) 200VX^tW 
BTftO. *ft££3PEPXg*<B§^XS*>**# 

Etfco, xg^^ti-^^o^r^ii^^^Ac. 

[0 0 0 7] 

* 2 Ie|(OB^xS^*BTXS^ffi»<fcTSfiaii^* o 
Ac, 



[o o o 8] ^m\t±Emm^zm^Tu^nrzh<D 

-C" lEaWtXST^-fc-y HKifiSfWRT*. Slit 
Xg& £ fHHML L fz^m h 7 > v X * CO SiitT? £CQ*f # 

[0 0 0 9] 

**&«!I**AL7-X ■ FH/MWnii 
MfEy~htffiotJffi£x^>^T£X@££A 

I-VIfll*(7){t&«3*»*T*t)Tt)ft^^, SfiSaMS 
[0 0 10,] 

9, ^^D>^^H|j:^D>t-^t7t7 h 

IR*WSifiXSSfBllftrSwt^T*S. ^ttic^r) 
[0 0 1 1]' 

(giss^j i ) ^jsew i £H i icse^Bwrrs. h i ic« 

n^r^^=i7 , 7^MTFTC0^iiX@^^LTl^o 
[0 0 1 2] Jft«f»C^7X*«-5«S*9^5ASa 
3ttt«fi'»««l 0 l±tcCVDffi(CJ:0A«/7Tlli:ft 
5SiOxBl02S100n mggtft§ 8 * 6 (C 
CVD?£tCj;9 a-S i : HI^5 0 nmSfc»U 4 5 
0S-ClB?BB^7--^S:fTofea, tHAtiXeC IX 
*->7U— fr'7X-JHCj:0 a-S i : HM£?£iif§^ 
S<L£i*po ly-S illO 3£*/STS. f^^' 
7* h'J 7 2/7 7* *iC<fcO poly-Si«103* 

/^-->^ x 7 f>^L, artficflaxT* (Hi ! 
(a) ) . 

[0 0 13]*IC, CVDffitCcfcOy-MeiSKtL'T 
S i Ox«l 0 4* 1 0 0 nm»»Lfc», y- h«S 
i:LT«^JSh'-7'a-S i M 1 0 5*4 0 0 nm& 
*T£ (H l (b) ) o 

[0 0 14] 7*MJ t;±0UvXK i«5t 

tttf'M = K 1 0 6S*'t*-x>i/LfclftiC, y-h 
1S10 7 a^WA«CDE?£IP(CJ:0 0j =2 5° <0 

ftSAf^cfcOiCXy^i/SrffO (HI (C) ) o 

[0 0 1 5] *!CUvX K *'J f a ^momm^frt) 

-f *>&A&<7)J§£, OTA-a»aii«BEttl 0 0 ke 
V, H-XS«5x 1 Ol5 C m-2<i:-f*. «<*>tt± 
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9, SeicR»LTIKffJ&*2 1 5 nmM^r-/tSE 

1 OWfbttS (I 1 (d) ) o 
[0 0 16] ^(CUvX h • #'M ^ H*<75*J«IS:fT*) 

S&tC, R I EaofiJttl7f >^<07Xj^ tLt 
fig^T^o R I EffilC^O 02 =8 7gOr-/1£T^ 
-h«ffi*Sx^^>yr*tft6 0 0 nmO*7ty 
1 Oi, #34 6 0 nm®LDDS8 1 0 9**» 

K-7* (LDD) «B«1 0 9, Oh'J>->^SiS 
(*7ir>y h$Rm 1 1 0£W-X • KL"f >«S*0 
-^iLTJUQ^^ (HI (e) ) o 
[0 0 17] C^i^yX MfOfHIBtSfTofclS. AP 
C VDffi(C«fc0liP B 1tft»Ml 11^4 0 0 nmigSf 
T-5 (B 1(f)). WAtfX e C I I*v71/-- 

0 7 b<&fitt{t£?T5. CC0B#C0L tfX*J!,*-tt« 

2 0 0mJ/cm2 tttltf, +»Kgtt{fca«-C*a. 

^6 0 nmSatf*5©Tft5 4 0 nm (0. 5^m) 
(7)^7-tr7 hSMSl 1 0?WgJ«2ft*. £biC, LDD 

«Si£fi«tc»4LTt^ (HI (g) ) . 
[ w 0 0 T81 " 2~b"iC7"7 U V ?V 7 4 \Z 3T0 n->9 
? h*-;UH£P^?LL (Hl(h) ) , 7-X • FK> 

T£. 7* h'J V^77^*l:«k0 V-X • FK/f 
ffil 1 2(C/^-X>^LT, nft^n^tST 
FTj^jST* (0 1 (i) ) • 

[0019] C:ty-hfgl07a, i07bOf 
-/^-JnXlC^^TKIBSJn^S. y- hSSS-r-A 

«£fftor*<0£*y-h*ai 0 7 a£^X^y<hLT 

?Ftt«s*itA*r*. s&tc sitcy-htaio7ai 

® 1 0 7 a^x-y^SR^SBfeSi^iSBtcifi^ftK 
((9 2 ) lCfc*J;5iCSXy^>^S:fToTy-h«a 

1 0 7 b£Mf&?2>. CCDB^, 0 2 >0 I ^^MtX 

7f>mcin sssTt/i^. y-htaio 

7 a, y-h!6«Bl 0 4SiliaLTTtt*^ffiAStl 

2>««<7)ft;* (Li ) ^A-t^HSRW^BffiLfc-f > 



g£ (Lo ) COfrJPte, y-hlil0 7a, 10 7b 
0 3+<7)5p^tt«!iaBS€H3HS-r. C<7>cfcS£. 1 

SOTKftaAiit*. y-i-aaaiio 7 b*^<oE 
Kic^o^B^ttftaaaisi o 8 oli ) , 

0 9 (Lj >L 0 ) , *7~tv 1 

0 (L 0 >0) ?)3$m$:Mi$.?Z>Z±tfTZZ>. 

[0020] st, y-h«a*±Eftft (02 >0 

1 ) T2[EiTx>y^>yLAc^, y-hma^vx^i 

LT, * h\Z*mP)£{&MMr'ftX-?2> t L D DJfit£ 

[0 0 2 1] COtS, Wft^^^po ly-S 
i $m Uyily h$m) l 0 4<7)g£ (Li ) « 
**E4*iBS««l 0'5<^fiS (L 0 ) Ott (Lj /L 
O )^0. m±T*^C<i:^iBufiiHtt«:fS^C<l:^ 
Sff £Uv- 

[0 0 2 2T30Hil^ffitZ«tn«* ^7-tr-y 

^*»©PEPI§m<60. ;Ml(CXg£ffi 

-rO'0'2 3] *aiB<OTFTICi5^Ttt, SBtC:*7-fe 
7 hMifi£¥i«T*r£^ 10 ' 

" n AgKlCfi«T#i y-h«atcx- /W^^TV* 

«(ct)Mt)5r. «rEy-h«aBT©y-Me»R* 

*>^ffiAsn-fTFT©«ait3&«fii±r-6. ' 

i Kft<0*##T*Sft6»*«*CG a A s If 
*0. y- h«a*WNx<7)'>a 7 h*-«at:?5:-3fc 
;i<7)^£, Hfi&ffl i<Z)«fty-Mft«B« 
#Bfc<A<Z>T," STifi±i:GaAsI*«fiSLT^ 

C COG a A s l±iC$biI^/^LAcx-/^^ (J£ 
ffiMEtfofcfcJB) <oy-h«a^b^Ftt*«:<*>ffi 
ALT7-X- FK/fMWU y- h 

✓ ^LftTSOGaAsl^ty - 

n\Z&oT%mm I <ttt*JS»tta«:5t><7)^G a As 
^Il^^7tlTFT^t7t7 h?S^^^-p7tffi 

K^(C^^Tt), Hffi«l«!:l?l«(C»-rs»*«T*S. 
[0 0 2 4] fc;te, $%0^Tt^, Ziy^y^TFTtC^ 

Ku-f ^+*;wi«cfcofcy- h«a*<±K< 

^jTFT, «AtfX^*STFTiC-3^Tt)ra««Z*jS6 
^^yOTFTtcafflTSC^^TSSCOttS-SS-Cfc 

y-h«at*»(c-3^Ttt. iSHt^s, ^cd£ 
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[0 0 2 5] 

[a 2 ] *Rw<z)*jS6«i<7)Baa;*ia. 



[B3] *5£«a*ffiM£ttET36 
10 1 

10 2 A'777l 

1 0 3 *fiiy'J3>ft*Jb 

'104 y-ne«« 

1 0 7 a, i 0 7 b y- httS 
1 0 8 V-X • >fS« 

i o 9 fiT«*«a«w 

1 1 0 *7-fe-v h«« 
1 1 1 MNlt6&m 
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TTV\ 



■^02 




toq no 



/07b 





L Lo 

y- t-csr««m»^ * sea 



7D> h^— v 
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(so mt. ci. 6 bumie* ifftmw&% fi sm&^vm 

9056 -4M HO 1 L 29/78 3 1 1 G 



p - 



[WnK»] SB7 8Sn*2K» 

[«fTB] ¥>*1 3*1 1H9B (2 0 0 1. 1 1. 9) 

[iiBBM «H¥7-'2 3 5 6 8 0 
[MB] W7¥9^5B ( 1 9 9 5. 9. 5) 
[*a^»] 7 - 2 3 5 7 

■■[fflBS^] 4$^¥6 - 2 5 8 0 0 
[HK4*»#S3S7«] 
HOIL 29/786 

21/336 : "~ 
21/265 

[FI] 

HOIL 29/78 311 P 
21/265 G 
29/78 311 G 



[¥tt»iE»] ~ 

[fflffiB] ¥Sl3¥2fl23S.(2.001. 2. 2 

3) 

[¥«!«IjE1] 

[5EE<0*«] flffi > v X * ©Hffi^tt 

[WWtt*<9«_B3 

[BsR* l ] — eiS±(;^^l^Mi:Mt^ 

fc £ T a SIB h 5 > v X * <£g(it/7 

Xg£. C<7)^fl£li±tC»3tt«*:jBfilcr5Xgfc, th 

¥m&m\z. mif- bw&£-?zz £txiftw.m>zm 

C»3R3S 3 ] MEg%M£/^--~>y-f£Xg<>, 



mm. 

[M*g4i _ ffliE^gft)i^ft«tz».a-r^xgg)ffi 

(Z, fflE»jgaE«±tcA'y7 7ll^ia-r^Xg^affl 

firs c t *ftmt?%m#m i ftg 2 o^-rn^tciE 
[awwffaiTiittw] 

[0 0 0 1] 
[0 0 0 2] 

[0 0 0 3] CtlbCOcfT, * B Wt*S7^l/7 7X 
•y'j3> (a-Si) Kfc«fiit^»^fevU3> 
(*U'>'J3>:poly-Si) Sffl UfcSHR h^> 
yX^ (TFT) 6X<7f>^*ftLT7h'J7> 
X±(lBLt«flaS«B (TFT-LCD) tt. 

[0 0 0 4] RCpo ly-SiS:ffi^tTFTIl, a 
-S i TFT«J:9fc#ftflW<l O^blO O^ggiS 

3£ttT&<, J^iZIiKUiE&lCp oly-SiTFT$ 

m^x. mmr f t tmm\B\feT f t zm-mfo±\zm 
m\zBf#.Tz>mm\B\®-&m tft-lcd <&«3ch58 
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[0005] po 1 y-S i TFT«, a-SiTFT 
lcJt^»»fittSii<>#. te?j»J-£««t CTFT^OF 
F0<fc*8MrCL$3'J-£*8fE) tfa-S i TFTtC 

[0 0 0 6] -£<0fc*, iiiRiCflH** p o 1 y- S i T 
-5. ^O-^JtLT, *7lr-y h«il£:ftofcT FT* 

[0 0 0 7] 

«ii*S-r5fc©<7), X£fe2^0>vx£*#B<i:T 

«2iHio«3txs^*eBTxe^«i*{trsHO*«»t> 
[0008] *aw«±EPom#jca*T^snfcfe© 

j£S#J«T#, Bi6Xga*fMMfcLfc»fllh7>^;* 

*<&Bfi#ft<0iB#*BM£"r*. 

[0 0 0 9] 

^g«gB±tzt&»B$:»arsxg < h. MEttaw±tc 

Jii^itEUyX hTXfrESE^. lKSfl<C;a*ofcy— 
/^l:/t»-r>yt5l8j:, CKPggflUfr^Xfrt 
LTgfrE^«ft:liic^ffi^^«A^xg<h, tfrEUv 
7; h-7X^^fflt^Ta(EgglIicoffl | JBa^x-y^>^tT 

y- httg^fig-r^x g^^fliM-rsc^^aji-r 
*»#tt4jS)i*«*^3-4 JK#ottix**» 

[0 0 10] 

[flUfl] aWI6*tt««±Jc. Wflt>7>vX*£Bjfi 

r^PS, y-htSOX-yf>y'Ii, T^SAI 
g, SX7f>yii^, |W]-(7)TX^TfT^Ci:tCj: 

»«OSifiXgS:fBII»<t-rSw<!:^T*5». ^ntCJ; 0 

[0 0 11] 



B 1 ICttn5 L -^*;U3 7'7^a!TFT<7)BitXg*«L 

[0 0 12] ««J«z*7XS«-E*StR*^6tt-5a 
#tt»*S«l 0 1±!CC VDJ6lZJ:0Ay7 7)iift 
§SiOxil 0 2 * 1 0 0 nmggafn o 
C VDiSiCcfcO a-Si : HJ!£5 0 nmSfl, 4 5 
0aTlRW^7--;USrfifofc», #J;ttfXeClx 
tfTX-JUCcfcO a -S i ; HJ9M^/gSiSig 
flftS-ttpo !y-SiI10 3**fiTrs, -toft. 
7* hUyy77^*(Ccfc0 poly-Si«103S 

/^-x>y, X7f>yi, fttt^JraxTs (Hi 

(a) ) o 

[0 0 13] &\z* CVDftCJ:oy-M6»HtLT 
S iOxll04^100 nmttLftl, y- hSS 
tLTflAtf»K-7'a-S iJJI10'5*400nm& 
(11 (b) ) o 

[oo 14] 7* h 'j-y^7 7.< (c^o u->*t; k stjt 
tttfU-fS K 1 o a?*/^-->yLtai;, y-h 

1 0 7 a£W*-tfCDEffi*lC<fcO 0 i = 2 5 0 <D 
nm^<±0\Z3-y?->7?:'i=TO (Ml (c) ) o 
[0 0 15] *i:Uy'Xh, = K»©aiHtSfTfe 

-f *>ftAffi<7>»£, MAfcfira&fltJEtt lOOke 
V, «-X»tt5x l 0 1 5 cm - 2£-j-* o 

i o 8{cti«<-*>^'\t*-K-ysns. coffee 

7WSA2ft5tK*, O^O^-T h U F- 7^ 

10 9, S5ICB»LTH»^2 1 5 nmaiftSf- 

^afflT<0ffittJi««L TfcfcS^ >MJ >->•;/ 2 S i 

cog^T»s««i io^#en^ (Hi (d) ) . 

[0 0 16] *l;^y'X h * #'M = K*<D*JBi*fTto 
1*, CDEffitCJ;^X-y^>^iCffl^^^^CO«SIT 
£bfC, R I Effi<OS/jttX-y^>yil3<0T*£<fcLT 
<£fflT3„ R I ESI^ct0^2 = 8 7 S^f-/^ty 
-MSSBX-yfy^TSifte 0 0 nm(^3t7t7 
hfiH« 1 10<k, ^4 6 0 nmOLDDJWl 0 9#Jg 

^TEtKTS. h«@COSX-y^>ytCcfc0v-'-h 

«ai o 7 bfilifi<6o! -ttuctfcfc^**;^ 
f^*;MCB«LTl»E7>r MJ-f 
K-y (LDD) ««1 0 9, -Y> h'J>->-y^S iffi 

-WiLTiDfcS (HI (e) ) . 

[0017] ^ikvv7sVm<Dmm^nr>tz<k, ap 

C VDffitC^OUfBlie^Si 111*4 0 0 nmggSf 
(Hi (f> ) . *IC, «JttfXeC IX + y7l, 

1 0 7 bCOffittitSff wWB#<7)U— y*X*JU^-t4 
«2 0 0mJ/cm2iftlH +»«CfStt^T* 
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j&>£j&>6 0 nmglt^^Ota 5 .4 0 nm (0. 5 jx 
m) ^7t7h®itL10«JScnSo £bK,'L 
DDflMl 0 9t*7tyKB*l 1 0 £RB?[ci§fa£ 

-i?«Sttft«lClF4LT^S (HI (g) ) • 
[0018] 3 SIC. 7* MJ 'J 9^7 <<\Z&*)*3s$ 
^h*-JUH*H?LL (01 (h) ) . KU-f 

sir -So 7* h»jy^77^»tcj:oy-x • fu-t > 

^rgjl 1 2IC/^ — — >^L"C, nfr^'^^tg 
TFTT^tiST* (HI (.i) ) - 
[0019] ZZrV-hMMl 0 7 a, l'0 7bOf 

WWaAt^o 2*>\Z. (tEy-h«ai0 7aX 

gl07 a<OXy^8B^SS»-5^ttSatCifi^flft 
( (9 2 ) tcSX y ? > y £?T ty- K«« 

10_7blM«.„:«,, 0 2 ># i&5ftfrTI 

7 a, y-H6JWl 0 4S:IlLTT«WSA$n 

$ (Lo) OftJWi, y-KttSl 0 7 a, 10 7b<7> 

I, 62) #iC«fcoTfWWTS. :0Mi4HO3 
*<05FWtt*aS«:H3(C^r. wCDcfc^lZ, 1*© 

B^*E»«K««1 0 8 OL) , (£Ttt«iaiK 
«R«1 0 9 (L>Lo> . *7-tv 1 0 (L 0 

>0) <7)3«*£*)ST*C>#T#*. 
[0 0 2 0] £tz. ir-Ftta«:±Eft# (5 2 > 
^) T 2 0TX Lfc&, 

[0 0 2 1] Z<D££. Mft^S^^po I y-S 
i«« (*7-fey h«R«) 1 0 4^)5^ (L) fc-J&F 
tt«l«a«R« 1 0 5 Ofi* (Lq) <Bit (L/Lo) ** 
0. ia±T*-5Ci**ie5l^ffl«tt*»5C<i:^6»S 

[0 0 2 2] CflDSiS*ffi!CJ:ntf, *7-fc-y MMtfc 

<0^*»OPEPIlS*<ft<4 0, *«lCIgS:IBi 

[0 0 2 3] *5SW<OTFT!C*5UT«\ SaiC^-fe 



lC«<*>^ffiASn-fTFT<7){i«tt^lP]±T*. ' 
fttfS i WO*»*tft5ft&«!***OG a A s T 

:it:^ 5 ccoii^, liffiwiofisay-hieaiKtt 

S iSK±ICGaAsH€:«fi£LTi3 
Cl©GaAsii±ii:S6ti»fiELfc7 t «-^»tt (jg 
ffi ifim it r> fzteMX <r> ?- h b *£6^ £ < * >a 

*«<0fiiE£ISJ£« 1 tmmZXy^/tftZ). X-y^ 
✓ ^LfcTSROG a A s H^^7-t-y hfI«<h&S, C 

n\z£?xnmm 1 >aws*astt^fc<7)©G a a s 

t> Ac 3 7* 7 1- M T F T £ sj- 7 il *y h « I « $ fro fc « 
[0 0 2 4] fcis, *5S9JTtt, 3 7 ? 7^"S!TFTlCO 

tf X-y T F T IC O t» T fe H « H jSE ■ 
* < 7*0 T F T ICiUB f ^ Zt ifl T #--5 0> «:» 7 * T fc" 

[0 0 2 5] 

§fc»<7)7* h»J V4f77>rie*B']l»L, gliiXg^: 
[HSCDffl#fttt«] 

[B 1 ] *»MOltifi«€:XSJIIlC*LtBfffiH, 
[12] *aW<7)Hffl«<7)B8Rt£*B. 
[H 3 ] **MOliJ£«S:8lWTSH. 

ioi sfi 

1 0 2 A' 7 7 7l 

103 ^a*>UD>ftw 

104 y-MfiHfcJK 

10 7a, 107b Y-VMM 
1 0 8 y-X • KK>«« 
1 0 9 (K?MttiaS0(« 
1 1 0 *7-fe-v NpI^c 

1 1 1 inieiftH 



